INTRODUCTION
Diffision coatings show a remarkable advantage over all other forms of coating, owing to the fact that the surface element moves from the coating to the substrate, gets into the crystal lattice and creates a band of "composite" material which makes surfaces resistant to hot oxidation and aggressive environments [l] [2] 131.
The diffision of Aluminium is one of the most promising methods for building surface coatings for stainless steel protection [4] [5] . Aluminium coatings are often used for Ni-based superalloys, to be used in aggressive environments that may cause severe surface degradation. This paper deals with the behaviour of Aluminium coatings on AISI 304 stainless steel and evaluates the influence of intermetallic compounds obtained by suitable heat treatments. As a possible application, Aluminium coatings can be used in he1 cells [6] , in order to protect the stainless steel from molten carbonates attack.
MATEFUAL, HEAT TREATMENTS, EQUIPMENT AND METHOD
The experiments were carried out on a rod of AISI 304 austenitic stainless steel, whose composition ( % at) was: C 0.041, Cr 18.60, Ni 8.80,Mn 1.05, Si 0.05, Mo 0.35. The specimen was given an Aluminium coating about 12 pm thick by electrodeposition. The coated specimens were exposed to pre-treatment at 600 OC for 24 h, followed by diffusion heat treatment at 800 OC for 24 h, with the following cooling procedures: a) Water cooling (microphotograph 1); b) Oil cooling (microphotograph 2); c) Air cooling (microphotograph 3); d) Furnace cooling (microphotograph 4); e) Furnace cooling until 500 OC, permanence at this temperature for 192 h, and furnace cooling (microphotograph 5);
After the heat treatments, the flat faces of the specimens were cleaned with rubbing paper and wet polished with Aluminium powder; then they were etched with 5 % &So4 to reveal the structure of the Fe-Cr-Ni alloys. The specimens were examined under an Hitachi S 2500 Scanning Electron Microscope (SEM) and were also subjected to microanalysis (EDS), and X-ray diffraction patterns.
EXPERTMENTALRESULTS
A substitutional solid solution and two intermetallic phases have been identified (P NiAl and y' Ni3Al). The intermetallic phases differ as regards composition and morphology, forming either a continuous layer or islands of precipitates scattered in the substitutional solid solution.
DISCUSSION OF THE RESULTS
It is possible to point out, that at slow cooling rates only few precipitates can be observed, as is shown in microphotograph 4. When cooling kinetics are faster, precipitates increase in size and in number as they go through the different types of cooling treatments: from the furnace cooling to air, oil and water cooling. This is owing to the fact that precipitates always form [7] , but the slow cooling kinetics (furnace cooling) permits them to dissolve almost completely, while a faster cooling kinetics ( water cooling) does not permit the precipitates to dissolve themselves [8] .
The dissolution of these precipitates can be justified by supposing the presence of an eutectoidic transformation composed of p, y' and y.
y is the substitutional solid solution, is the intermetallic compound NiAl and y' represents Ni,Al.
The presence of a substitutional solid solution y and of the two intermetallic compounds y' and P can be justified by a pseudobinary diagram (Al %, Ni-Cr-Fe %), as is shown in fig. 1 . The y' phase, limited on the upper side by a peritectoidic transformation and on the lower side by an eutectoidic one, has been confirmed in other aluminium alloy diagrams (AI-Mn, AI-Fe (E), AI-Ru, AI-To). At high cooling rates from 800 O C a two phase structure composed of y' (Ni,AI) and y (substitutional solid solution) is obtained (microphotographs 1-2-3) . At slow cooling rates (furnace cooling) the structure becomes almost completely a monophasic one because the substitutional solid solution and only few precipitates of y' Ni,Al and P NiAl are present.
These two compounds have been found by X-ray diffraction patterns and they have been confirmed by other authors [9] , this is owing to the fact that yo Ni,AI is completely dissolved, through hrnace treatment, while P NiAl forms but it does not increase (microphotograph 4).
At faster cooling rates (air and oil), only the substitutional solid solution y and the y' Ni,AI are present because the dissolution kinetics of y' Ni,Al does not permit its complete dissolution and, moreover. the formation kinetics of [3 NiAl does not permit ever its formation . Using hrnace cooling, followed by 500 OC for 192 h a two-phase structure is obtained. This is composed of the substitutional solid solution and the P NiAl phase y' Ni,Al is completely dissolved, while P NiAl forms and increases (microphotograph 5). The composition of P NiAl has been confirmed in the ternary phase diagram in fig.2 
